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(57) Abstract 

PURPOSE: To obtain a recording liquid, comprising a 
dye, pure water and a light stabilizer without causing 
the discoloration and fading, capable of obtaining 
high-grade stabilized images and jetting ink droplets 
and useful as recorders, etc., for carrying out the 



noncontact and nonimpact recording. 

CONSTITUTION: The objective recording liquid 
comprises (A) a dye such as a direct dye, (B) preferably 
60 pts.wt pure water such as ion exchange water and (C) 
preferably 0.001-10 pts.wt light stabilizer such as a 
hindered amine-based light stabilizer. 
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[Objective] 

By fact that ink drop is done spray with noncontact and 
itregards recording liquid which is used for recording 
equipment which records with the nonimpact, image which 
high quality stabilizes is obtained, itmakes objective. 

[Constitution] 

By fact that ink drop is done spray, and it is used by the 
recording equipment which records with nonimpact with 
noncontact, at least contains dye and pure water and 
photostabilizer. 

[Claim(s)] 
[Claim 1] 

By fact that ink drop is done spray, and it is used by the 
recording equipment which records with nonimpact with 
noncontact, at least contains dye and pure water and 
photostabilizer recording liquido which is madefeature 

[Claim 2] 

Aforementioned photostabilizer, is hindered amine type 
photostabilizer and recording liquido of theaforementioned 
Claim 1 which is made feature 

[Claim 3] 

recording liquido of aforementioned Claim 2 where 
aforementioned photostabilizer 2, 2, 6 and 6, has -tetramethyl 
piperidine skeleton and makes feature 

[Claim 4] 

Aforementioned photostabilizer, is ultraviolet absorber of 
benzophenone type* phenyl salicylate type and benzotriazole 
type* modified acrylonitrile typeand recording liquido of 
aforementioned Claim 1 which is madefeature 

[Claim 5] 

Aforementioned photostabilizer, is quenching agent of 
complex type and recording liquido ofaforementioned Claim 
1 which is made feature 

[Claim 6] 

recording liquido of aforementioned Claim 1 which 0.001 - 
10 parts by weight includesaforementioned photostabilizer 
and makes feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 
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As for this invention, by fact that ink drop is done spray with 
noncontact and it regards recording liquid which is used for 
recording equipment whichrecords with nonimpact. 

nonimpact recording method when recording is a benefit that, 
occurrence of noise issmall, recently research is done actively. 

Among those, high speed recording being possible, 
furthermore if as for ink jet recording method where necessity 
do, record can do special fixing in so-called normal paper, 
withquite powerful recording method , various system are 
devised to even this,can add improvement and to product are 
also some which areconverted, furthermore presently and, 
some where effort toutilization is continued there is. 

[0002] 

This kind of ink jet recording method flight doing droplet 
(dropl et ) of recording liquid which isnamed so-called ink, 
this depositing in recording material, is something 
whichrecords. 

This recording liquid recording agent (It can use dye or 
pigment. ) and designates liquid medium (Water or it can use 
various organic solvent or these mixture. ) which it melts 
ordisperses this, or as basic component, in addition according 
to need various additives is added. 

[0003] 

With generating method of droplet and control method of 
flying direction of droplet,there is a various system in this 
kind of recording method . 

one example is shown in Figure 1 and Figure 2. 

In Figure 1 and Figure 2, as for 1 with recording head which 
possesses nozzle 2 which spray does ink drop, recording head 
1 is supported in support part 3. 

rail 4,5 of 2 is inserted in support part 3 , as shown with arrow 
A, the support part 3 has reached point where it moves on rail 
4,5. 

[0004] 

Opposing to recording head 1, platen 6 is arranged, paper to 
hold downwith 7 can hold down recording paper 8 on platen 
6. 

recording head 1, as shown in Figure 2, it possesses substrate 
9 and the diaphragm 10, connects to aforementioned nozzle 2 
and nozzle 2 between the substrate 9 and diaphragm 10 and 
passage 12 which supplies ink to the pressure chamber 1 1 and 
pressure chamber 1 1 which generate pressure is provided. 

[0005] 

With outer perimeter of pressure chamber 1 1 it can provide 
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piezo element 13 as energy conversion vessel on diaphragm 
10, piezo element 13 generates pressure in order spray to do 
ink drop from nozzle 2. 

This recording equipment, from nozzle 2 by fact that ink drop 
is done the spray, records with noncontact and with 
nonimpact, running cost is cheap.it possesses feature that 
colorization is easy. 

[0006] 

Color change is prevented with property change of ink itself 
as recording liquid which is used for this kind of recording 
equipment, image which also after the particle jet is copied to 
recording paper does not do fading, it is necessary. 

[0007] 

[Prior Art] 

As conventional recording liquid, it is constituted pure water, 
dye, solvent (ethylene glycol etc), by detergent, additive . 

pH adjustment medicine and antioxidant etc are used for 
additive . 

Vis-a-vis for example deionized water 85 parts by weight, 
while agitating 10 weight, it adds diethylene glycol gradually, 
it makes starting liquid after that including direct black#154 5 
parts by weight. 

[0008] 

[Problems to be Solved by the Invention] 

But, there being this kind of conventional recording liquid, in 
order ink itself property change todo, color change occurs, in 
addition, there was a problem that image which also after 
particle jet is copied to recording paper fading such asdoes, 
cannot acquire image which high quality stabilizes. 
TRANSLATION STALLED 

As for this invention, considering to this kind of conventional 
problem, being somethingwhich it is possible, it offers 
recording liquid which can acquire image which high quality 
stabilizes it has made objective. 

[0009] 

[Means to Solve the Problems] 

It is something which in order to achieve aforementioned 
objective,this invention, by fact that spray it does, and at least 
that triescan use ink drop for recording equipment which 
records with nonimpact with the noncontact, contains dye and 
pure water and photostabilizer. 

Below, this invention is explained concretely. 

[0010] 
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First, for example direct black#154, for example 5 parts by 
weight is used as dye which is used with this invention. 

In addition to direct black#154, direct black#19, same # 22, 
same # 32, same # 38, same #51, # 71, same # 74, same # 75, 
same # 77, same # 94, same #105, same# 106, same # 107, 
same # 108, same # 1 12, same # 1 13, same # 1 17,same # 1 18, 
same # 132, same # 133, same # 146 or other direct dye and, 
acid black#l, same # 2, same # 7, same # 24, same # 26, same 

# 29, same #31, same # 44, same # 48, same # 50, same #51, 
same # 52, same # 58,same # 60, same # 62, same # 63, same 

# 64, same # 94, same # 108,same # 109, same # 1 10, same # 
112, same# 115, same# 119, same #131, same # 132, same# 
156, same # 157, same # 158 or other acidic dye are ideal. 

Concerning color kind, direct dye and yellow* orange* 
violet* blue* green* brown etc are usable inaddition to 
black of acidic dye. 

[0011] 

In addition, for example deionized water 85 parts by weight is 
used as pure water which is usedwith this invention. 

In addition, with this invention, photostabilizer for example 
0.001-10 parts by weight is contained in the composition. 

By fact that photostabilizer is contained in recording liquid, 
photooxidation* aging and spoilage of recording liquid itself 
are prevented, being possible , inaddition, after copying to on 
recording paper, concerning recorded image, the fading of dye 
is prevented with light and heat , it is possible. 

[0012] 

0.001 When it is a part by weight or less, there is not an 
effect, when they are 10 parts by weight or more, it does not 
melt. 

Usually following way, it advances photooxidation. 



RH — R- (1) 



RH — R*(1) 



[*jU#-;Hb**a>BiElcJ:*55?*;u«±]R-+02 
S<D£rt]ROO- + RH — ROOH + R- (3) 



roo (2)imm^=F(DShmz^-mmm 



[With excitation of carbonyl compound radical generation ] R * + 02 — ► ROO * (2) [With excitation of oxygen 
molecule formation of singlet oxygen ] ROO * + RH ROOH + R * (3) 



[With disassembly of hydroperoxide radical generation ] 
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2ROO- - ^Stt^a (4) 



2 ROO * -> inactive substance (4) 



[0013] 

tfta^mtLXs mz.tts 0 3,4 ic^-r. t>y 

-K75>^(0tfX( 2,2,6,6,-xh7/*^-4- tf 
Z©ISAM-iNo.2~No.l6a>=t<Ojb<*r 

GttotUbM-lt. E 5,6 © No.17~No.31 O)*^ 
x /7n;y% s 0 7 0) No.32~No.36 0>+r'J?-U— 
0 8 (ONo.37~No.43 0>'<> % /h'J7 4 ./— -»U 
&-\i>0 9 O No.44~No.47 h^OSS 
HHKlRS'J^. 0 10 0 No.48~No.52 0)— 

[0014] 

jut, *hbj* nis«>jic<feymfrfl<)iciftB^-r* 

[0015] 

mmn 

& 1 0>SB0t;& A T-l*.HALS(Hindered Amine 
Light Stabilizers;t>y— K75>^3tSSSfl)0 
-«-e&-53fc$£SlJ No.l(0!l*tf,Ciba Geigy 
ttS© Tinuvin744 fci: tfClfUC&MSl- &)£ 0.1 

nt&mMNo.i o.i sstt$sttir«. 



**-7-3?-e<fc<8l#L;S#-f ^^JI 
[0016] 



Advance of reaction is stopped with action a way. 

Action and disassembly of trapping* (3) hydroperoxide of 
(2) radical as the quenching agent of (1) singlet oxygen, 
furthermore, (1) • with compound action of (3),advance of 
photooxidation reaction is stopped is possible . 

[0013] 

As photostabilizer, it shows in for example Figure 3,4, bis ( 2, 
2, 6 and 6, -tetramethyl-4- bipyridinyl ) sebacate (No.l ) of 
the hindered amine type can be used, but even in addition 
those of No.2~No.16 areeffective. 



In addition, salicylate system of No.32~No.36 of 
benzophenone type» Figure 7 of No.l7~No. 31 of Figure 
5,6, you can use also benzotriazole type of No.37~No.43 of 
Figure 8 and ultraviolet absorber of acrylate type of 
No.44~No.47 of Figure 9 and quenching agent etc of nickel 
complex type of No.48~No.52 of Figure 10 for any effective 
things, as the photostabilizer other than hindered amine type. 

[0014] 

Below, this invention is explained concretely with Working 
Example , but it is notsomething where this invention is 
limited because of this. 

[0015] 

[Working Example(s)] 

With recording liquid A of Table 1, photostabilizer No.l 
(Tinuvin 744 etc of for example Ciba Geigysupplied 
corresponds to this. ) which is a one kind of the HALS 
(hindered amine light stabilizer; hindered amine type 
photostabilizer ) is contained 0.1 weight sections. 

When manufacturing method of this recording liquid A is 
explained, while agitating diethylene glycol 10 parts by 
weight, vis-a-vis deionized water 80 parts by weight, it adds 
gradually, after this.adds photostabilizer No.l 0.1 weight 
section. 

Lastly, 5 parts by weight it adds direct black#154, being a 
stirrer and etc agitates wellit draws up starting liquid by fact 
that it melts. 

[0016] 

It is filled in recording equipment, it is necessary to filter to 
refine this starting liquid. 
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So 

Gttft A3 *#WzJU::»ALB#«KF1*' 
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fe*fiCLTl*fc(*2). 
[0017] 

[Si] 

« 1 



In filtration, using mesh of l;mu m extent, it does pressurized 
filtration with filter , produces refining starting liquid. 

outgassing it does this refining starting liquid with vacuum 
pump, makes objective recording liquid. 

As Comparative Example, as shown in Table 1, recording 
liquid B which does not include photostabilizer was drawn up. 

When it encloses recording liquid A,B into glass cell and 
sunlight it discloses,as for recording liquid B with recording 
liquid A as for change it was not vis-a-visbeing able to see 
color change. 

In addition, these recording liquid A,B it was filled in inkjet 
printer, recorded conventional and after acquiring print 
sample, it applied these print sample on light resistance tester 
of xenon light source, when it irradiated xenon light, with 
recording liquid B as for the print sample, fading was to 
happen largely with recording liquid A in comparisonwith 
print sample, (Table 2 ). 

[0017] 

[Table 1] 







94M\1hM54 5 MSP 

yX9l*fl3-ft 10 MSSB 

mnmfo. i o. iai* 

>f*V$fc7k 85 SfiSfl 


nmi^nm 5* km 
nmm-* 10 MM 
-f*v»* 85 s*^ 



[0018] 
C*2] 



[0018] 
[Table 2] 
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[0019] 

s. 

[01] 

tB&gg©&1ji0 
[02] 

[03] 

[04] 

fc>*-K75>££*-f0 
[05] 

K>*/:7xy'>££*1"0 
[06] 

[07] 



[0019] 

[Effects of the Invention] 

As above explained, according to this invention, with 
noncontact and becausein recording liquid which is used for 
recording equipment which records with nonimpact,it tries to 
contain photostabilizer, there is not color change with the 
property change of ink itself, after spray for recording paper 
there is not a fading, as a result, it can acquire image which 
high quality stabilizes. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

oblique view of recording equipment 
[Figure 2] 

partial cross section of recording head 
[Figure 3] 

hindered amine type is shown figure 
[Figure 4] 

hindered amine type is shown figure 
[Figure 5] 

benzophenone type is shown figure 
[Figure 6] 

benzophenone type is shown figure 
[Figure 7] 
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salicylate system is shown figure 
[Figure 8] 

benzotriazole type is shown figure 
[Figure 9] 

acrylate type is shown figure 
[Figure 10] 

nickel complex system is shown figure 
[Explanation of Symbols in Drawings] 
1 

recording head 
10 

diaphragm 
11 

pressure chamber 
12 

passage 
13 

piezo element 
2 

nozzle 
3 

support part 
4 

rail 
5 

rail 
6 

platen 
7 

paper to hold down 
8 

recording paper 
9 

substrate 
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Drawings 
[01] 



[Figure 1] 
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[02] 



[Figure 2] 
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[03] 



[Figure 3] 
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[04] [Figure 4] 
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[06] [Figure 6] 
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[07] 



[Figure 7] 
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[Figure 8] 
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[09] 



[Figure 9] 
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